The complete analysis of the response charge density and of the optical spectra for the systems discussed in the main text is collected in Figure S1 and S2, respectively. Red-blue colors in Fig. S1 indicates the positive-negative sign of the response charge densities. 
S1. Response charge density and optical spectra
The complete analysis of the response charge density and of the optical spectra for the systems discussed in the main text is collected in Figure S1 and S2, respectively. Red-blue colors in Fig. S1 indicates the positive-negative sign of the response charge densities. Figure S1 -(a) Imaginary part of induced charge density peak B2 of 3D bulk crystal. (b-d) 
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S2. Structural and crystal characterizations
We report here the unit cells of 3D bulk, 2D film and 1D chain, dimers and monomer extracted from the bulk crystal. 
3D bulk
S3. Evaluation of the response charge density
In this section we will explain the post-processing procedure we have used in order to get the induced charge densities for each peak. Firstly, we have performed three independent excitations with three (orthogonal) electric field linear polarizations of frequency w where index P=x,y,z fixes direction of external electric field polarization, index i refers to electric field i-th component and # $ is delta Kronecker symbol. Since we are in dipolar regime, we have assumed uniform electric field. Using linear response theory in space-frequency domain, for each specific polarization direction P, one gets a different induced charge density, namely where repeated indices are implicitly summed and is the polarizability causal response function.
Since we want to plot a unique induced charge density, we decided to evaluate the one which gives the maximum absorption for a certain peak or, in other words, the one whose transition dipole moment is oriented along the direction of the external field. In order to do that, we have applied a simple post-processing procedure by linearly combining the three induced charge densities obtained in (2). From the knowledge of the induced charge density (2) one can evaluate the induced dipole moment for a certain field polarization P in the following way where (4) is the so called dynamic polarizability tensor. Since the induced dipole (3) is a functional of the induced charge density, its magnitude and orientation depend on the external field polarization also. By diagonalizing (4), one can get the special directions along which the induced dipole has the same orientation of the external applied field. These special directions are the eigenvectors of the polarizability tensor and are an intrinsic property of the system. The spectral decomposition of the polarizability tensor (4) is where indices a , b refer to many-body excited states, wa is the excitation energy from ground state to excited state a and $
